UNIVERSITI TEKNOLOGI MARA

THE EFFECTS OF SOY TEMPEH DIET
ON ENDOCRINE
AND REPRODUCTIVE FUNCTION

KHAIRUNNISA BT ZURADI

Dissertation submitted in partial fulfillment of the
requirement for the degree of
Bachelor of Pharmacy (Hons)

Faculty of Pharmacy

October 2008



ACKNOWLEDGEMENT

Alhamdullilah. I would like to express my gratitude to Allah the Almighty Who enable
me to complete this PHM 555 research project and gave me the courage to overcome the
grievous events that occurred during this preparation.

After several months of working on this project, now it has finally come to completion. I
believe that there is no end to pursuit knowledge. All the experiences I have encountered
during this project have thought me valuable lessons that were not exposed in class. I
have done my outmost to produce a useful work based on my abilities, experience and
support from various people around me.

Firstly, I owe much to my supervisor Mr. Aloysius Umelo Iguegbe who has shared his
insights, guidance, brilliant ideas and valuable suggestions that helped me to complete
this project successfully.

I appreciate very much for the persistent help and encouragement from Mr. Nur Elimtiaz
B. Abidin and Ms. Adzlin Haniza Bt. Abdul Khalil. To all lecturers, staffs and laboratory
assistants of the Faculty Pharmacy of Mara University of Technology, I owe a particular
debt of gratitude to them all for their technical advice, and for the assistance in the
existing process.

Finally, I would like to thank my parents, family members and fellow friends for their
moral support and encouragement.



TABLE OF CONTENTS

Page

TITLE PAGE

APPROVAL
ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS
ABSTRACT

CHAPTER ONE: INTRODUCTION
1.1  Research background
1.2 Research objectives

CHAPTER TWO: LITERATURE REVIEW

2.1 Soybean and tempeh

2.2  Isoflavones as the main contributor of estrogenic effects
2.2.1 Isoflavones and male reproductive system
2.2.2 Isoflavones disrupt thyroid function

2.3 Role of thyroid hormone in reproductive function

2.4  Isoflavones and rat feed

CHAPTER 3: MATERIALS AND METHODS

3.1  Purpose and applicability

3.2  Equipments

3.3 General condition

3.4  Animals-juvenile male rats

3.5  Experimental design and treatment

3.6  Preputial separation (PPS)

3.7  Necropsy and end points

3.8  Statistical analysis

3.9  Hormone analysis
3.9.1 TSH Enzyme Immunoassay Test
3.9.2 Free T;and T4 Enzyme Immunoassay Test
3.9.3 Testosterone Enzyme Immunoassay Test

ii
111
Vi
vii

Bo—

AN L

13
15
17

18
18
18
19
19
20
20
20
21
21
22
22
23



ABSTRACT

The aim of the study was to find out whether soy tempeh diet would significantly
affect the male endocrine and reproductive system. The result shows that daily diet of
soy tempeh significantly reduced TSH, T3 and testosterone hormone. Tempeh diet also
significantly caused a delay in male sexual maturation (puberty) by about 2.64 + 1.43
days in the treated group (42 + 1.57 days) compared to controls (39.36 + 1.28 days). The
observed effects by soy tempeh diet may be attributed to its genistein content. Genistein
disrupts reproductive function by disrupting enzyme systems that regulate testosterone
synthesis and the synthesis of thyroid hormones.
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CHAPTER 1

INTRODUCTION

1.1 Research background

Tempeh is a soybean based food produced by controlled fermentation by white Rhizopus
mold on cooked soybean which binds them into compact cake. It originated from
Indonesia and migrated with Indonesian travelers to Southeast Asia. Presently, it is
widely consumed on the west and south coast of Peninsular Malaysia (Shurtleff, 2007).
It has firm texture and nutty flavor. It is a complete source of protein as it contains all the

essential dietary amino acid, fat plus the fiber.

Soybean is phytoestrogenic due to its isoflavone content, which are non-steroidal
estrogenic compound that occur naturally in many plants (Naz, 2004). Soy has high
concentration of conjugated forms of genistein and daidzein (isoflavones) (Bennetau-
Palissero et.al., 2001). Soybean can contain about 560 to 3810 mg isoflavone/kg,
depending on the variety and growing conditions (Naz, 2004). In tempeh particularly,
the concentration of isoflavone is 865mg/kg. Boiling reduces the level of genistein but
baking or frying does not alter the isoflavone content (Rozman et.al, 2006).

Traditionally fried tempeh is the most consumed.



